Functional characterization of a serine protease inhibitor modulated in the infection of the Aedes aegypti with dengue virus.
During feeding with blood meal, female Aedes aegypti can transmit infectious agents, such as dengue, yellow fever, chikungunya and Zika viruses. Dengue virus causes human mortality in tropical regions of the world, and there is no specific treatment or vaccine with maximum efficiency being used for these infections. In the vector-virus interaction, the production of several molecules is modulated by both mosquitoes and invading agents. However, little information is available about these molecules in the Ae. aegypti mosquito during dengue infection. Inhibitors of the pacifastin family have been described to participate in the immune response of insects and Pac2 is the only gene of this family present in Ae. aegypti being then chosen for investigation. Pac2 was expressed in E. coli, purified and analyzed by mass spectrometry and SDS-PAGE. The Pac2 transcript was detected by qPCR, and its protein levels were assessed by Western blotting. The inhibitory activity of Pac2 was measured using its Ki, IC50 and zymography. Mosquito infections with DENV were introduced with the Brazilian ACS-46 DENV-2 strain propagated in C6/36 cells. In the present work, we showed that it is possibly involved in the interaction of the mosquitoes with the dengue virus. The Pac2 transcript was detected in larvae and in both the salivary gland and midgut of Ae. aegypti females, while the native protein was identified in females 3 h post-blood meal. Pac2 is a strong inhibitor of trypsin-like and thrombin-like proteases, which are present in 4th instar larvae midgut and females 24 h after blood meal. During DENV infection, up regulation of Pac2 expression occurs in the salivary gland and midgut. Pac2 is the first Pacifastin inhibitor member described in mosquitoes. Our results suggest that Pac2 acts on mosquito serine proteases, mainly the trypsin-like type, and is under transcriptional control by virus infection signals to allow its survival in the vector or by the mosquito as a defense mechanism against virus infection.